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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup 
device by which the stability of a focus servo is 
improved without being affected by spherical aberration. . 
SOLUTION: The optical pickup device 3 detecting the 
focus error and wave front aberration of a light beam is 
provided with a diffraction optical element 39 arranged 
on the optical axis of the return light of a photodetection 
optical system 40 and having a ring zone annularly 
extracting a light beam component near a prescribed 
radius on a pupil corresponding to the maximum value of 
a wave front aberration distribution on the emission pupil 
surface of an irradiation optical system of the generated 
wave front aberration from the return light. The 
photodetector is provided with a first light receiving part 
receiving the extracted light beam component passing 
through the ring zone 39A and a second light receiving 
part receiving at least a part of the light beam 
components other than the light beam component 
passing through the ring zone. The optical pickup device 

is provided with a focus error detection circuit connected to the first light receiving part and 
detecting the focus error of the light beam on the basis of photoelectric conversion output from 
it and a wave front aberration error detection circuit connected to the second light receiving 
part and detecting the wave front aberration of the light beam on the basis of the photoelectric 
conversion output from it. 
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xmmim^^yt^m^3 8. tsu^^K\^yx<om 
«T^^mi^3 9Rif+ 1 ^^m^^m^m^A oiam- 

[0 0 3 3] laetc^sfidfc. w^^L-yxs 7 3b^e>iHi 
^m^mi- 3 9 ©urn 3 9 A mSi/ U > F U tDll^yX 
3 8*M)iL^^;^tiRM*if ofcMOTtOH- 1 :^^lllSfJt 
a. F^>y^' (S)^) ffS:^[BI^;T'^X^'^S7^[pIi;T' 
^t3^■r 5 2 ^^{c J; o T 4 ^fiJ^nfc^^E^r^tt ^ + 

u>:i5isf)tfflS3^si54o 1 am>mm.\t.Wfk(o9tx7es 

[003 4] i^'Jy FU;*j;l/b>X3 8{i. 06lCS^-r 
(/^■So Ct?)«^{C*3V>T. M^]yyX3Hc^t)iRMt 

^m*) mnn^m^^^-^. j^msv^tc 9 0 Wi\k<o 
3 7 p^sgsitciit; cthu^is^m. s smt^ 

tc06 (a) <Dm'\^WLn.Pis^+rAmm^yt34 

0 1 afJifiSttL. ■r7:*--;^XBf{i:06 (b) X« 
R^t«®5tX;J^«y 1 ^IilST)tfflS^a54 0 1 aJC 



(8) 

13 

ic^st (b) Ra* (c) m(Dmmt>^^^mn(o^^ 
[003 5] mi ii+rA^myt^^^"^ 4 0 1 atom 
(y) . i^^pf^ss^itttT-fet), mmtm^^&s 

(y) eiWiiESI (y) ^^r^to COS^^mc^ 

?(B1. B2. B3. B 4) tJgfiK$n^<DT\ ^?f^ 
m±lC^^^iftmT iB I . B4) (B2. 8 3) <D)^ 

<^(3, ^.^^M^^a roj fc^So s/c> t^-^mm 
icime (b) xtt (c) «iin<^gp©wft^:^[6i{i: 

[0 0 3 6] mm3 9 Aii-^^(D+ i^x^myt^r^mbx 
wsi^^mm LTv^sAV m 4 ic^-riHiflfTt^^? 3 9 © 
11^3 9 A(D[^m(D\Hmmm 9 Bstf^^dJcD^^iiMiS 

3 9 C*^e.cO± 1 i^|5I^3te;5,>^^P,n5 S^!|tttfe3^x 
^'7.^^<D*/^-S*^mS)lj»T'«§^^{i:(±, ±1206 

[0 0 3 7] L*^L^)!)<e>. 06&tfH7iO (a) {C^ 

[0 0 3 8] 08 (a) fc^fi^tc. Jt'T-rX^lO 
7tetio:^lHl^7tffl§)tg|?4 0 0±<?D«/jNS!tSLP3i; LT« 

401a, 401b. 4 02 a, 4 0 2 b, 403 a, 40 

4 0 3 b±cD«/jNiS(aP3RtfP3^i: LT^T^^nSo % 

^*^T'feoTfe08 (b) tC^-Ti^t, 0^[il»f3tX 

m-r^± 1 i^[HlST^ffl§)tg|5 4 0 2 a, 4 0 2 h±lcm 

•r5± 1 i>;|Him)tfflS)\igP4 0 3a, 4 03 b±fcSM 

[0 0 3 9] -tJ, Jtx^' 1 (!D;<;/^-S*^m^^ 
J:»3ifv^«^, 08 (c) (c^-Ti-pK, o:;Ji[IllSBtx 50 



#ffi2 00 3-4 5 0 4 8 
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fSf § ± 1 402a, 402b ±(C*S 

t^± 1 '^lHlST3tfflS7ta54 0 3 a, 4 0 3 b±tcS^ 

[0 0 4 0] 0 8*^6.0^6*^^* 3 tc, ±i:k^ifr^m 

^i/t^4 Ola, 4 0 1 b±<DX.-J<>y hmmi^^Ltc 

3 9 Ati, Tt-r-i' X^ 1 (7);^j/^-S(DIP*i^®jtC5Sl/^1t 

fi3J:^tf§BPlS0. 8 5(D)i!}^UyX^m\^^rc^^mc^ 

[0 0 4 1] 09{cJt-r^'X^<?);*;>'^-S©J?*ipM{c 
=fc5^®iRM*^fe5€^©iS[ffiiRM (b) RUm±yt\£ 
-A«|»rS (a) ^S^-To 7*-;^X:&ga«ijS{C^t) 

■tirfc^, iSffiiKM®5^-^iJ (b) immuyX(Dm^m^ 

M) ^WrSc il©li^lRII*gO. 7 1 R«(DP3S± 

^mm^mi<Dmmi. e «y ^ r -y ytc^ffiiRM*^^^ 

yX(ON Ate ioT^TS*!? N A*<;^#V^i:t)-r*^T' 

r^^Tc^Th^o m^liNAifO. 8 5T'(iii^ilXM* 
mo. 7 4Roi:iS:i.o 

[0 0 4 2] ij/^-mrjiE(Dm^mm<Dib^^irrj:t> 

■^mm>um(o^±Lrzm-^(D± i ^xm^m^^^4 o 

la, 4 0 1 b±T<Dms.m^1u^^^Lfcm8iJ^i^m^ 
^, H^iKII^SO. 7 1 Ro^it(crtfflOO)^i^i:M'J 

0. 7 1 Ro ^^jg-rsTtiiiti, + 1 i^i5i#f)^ffls)ta3 

4 0 1a, 401 b±tc43l/''Tto/S:<il*^JS:V^fc4i), 

[0 0 4 3] mi oicmj^mm^mcmi^^^ytmf^^^ 

m*^-r, 010 (a) it^^mo. 7 1 Ro*^€fiHBV> 
"lBC7)R^^^fSi^^?)fl^T'fet), 010 (b) li^mo. 
7 1 RoJgr#tyl«#j£©7ti^t^Sn5*V^i|i«P331:bc 
^«T*St), 010 (c) tilfi^ffiS^, -rSrfc-^*/^ 
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■ti^ibm^t-^iiXoic, 010 (b) (c) ic^tmi^^ 
ffli>5^^i:mLT. 010 (a) (Dm^trjih-^m 

t,x7*-*Xtilk<!^4L&i/>c:i:A^^*>5o 010 
(b) (D^^tt, •r'^T©)ti^fi!t^;&fflV>5^^ (01 

0 (c) ) icit^nimmt$>^t)W^mmti^±^i^t 

^^■^^Sx-fX^^^ftiftcfflv^S^^ttSl 0 (a) (D 
»^Mi:3*ffii|XMxv-©M^%^-ro 01 2ii. 01 

0 (a) (b) <DPimvmmm\^^^M^r^mmrj:mit 

[0 0 4 4] 09T'S^Lfc<J:9k:Ma±. ^ffiiRM®^* 



10 
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* S*^^< rjil>^^iim±<D^mO. 7 1 Ro (DBM^^ 

Co 0 4 5] ^<iT% ^m^mLT hLxmrn^^^i" 

3 9®Ii]*/f1§?li03 9 AOMM (ritiax) ilrt 
(rm i m) (DW-mMM^Mih^o WTOJ;^ 



ike) iRM^a^^fflV^St. 

Wim^\cm^wrA^ (1) T'S-Ti 

[00 4 6] 
[1^4] 



'yx.)V—'r (Z e r n 



W(r)~A^(6r* -6r^ +l)*A^(20r'' -30r* +12r^ -1) 

+ A^(70r' -IWr' +90r* -20r^ +1) 



- CD 

[0 0 4 7] iKDSffiMStW (r) ^tKHX^I 
IC^Wlt^t. (2) ©idfC^So 

1 



;y (r) 



[004 8] 



_ f 1 1 I dWQ 

[TanlSbt-'iNAyjl r dr 



1 



[Tan(,SiM-'(,flA))] 

4(AM' -l)^(2r' -l)-64a(5r* -Sr^ -^l)^-l(M^04<^* -21* -fgr^ -1)} 



C2) 



[0 0 4 9] a^^^t-^^Lfc^^fC. tt± 

MT'3&n«:^S (2 a) X-mmic^ib^tl^o 
[00 5 0] 
[|S6] 

25IK, 



30 







+ 




6 


4 


7 


84 






+ ^"» + 




20 


10 


36 


6 ' 










70 


28 


154 ' 





'^120 



84 



(2 a) 



(-!)*(/.*-' -DAM* AF 



kin' 



2)') 



40 



(fcfc U kO=40. 60. 80. 100. X{il20) 

[OOSUmtf, (NA. A) = (0. 8 5. 4 0 50 



5 urn) ^ n = I. 6 2^ AT = I 0 fi m<Di 
A«!=-0. 26. A63 =-0. 049. A84=-0. 
00 7 6 t^jiO. ^HXMy (r) %0^-r^i:0 1 3{C 

5)ti^<Dx7*-*x« (=y (0) ) tmmn^^m 

^'im(D9yt-fi7.m (=y (O ) ®F^{C:^TcD7^ 
mtf^X^CtKr^^, tfc. y (r) =0;|r»<ili; 

= 0.74 )fi«l®3ti^A^m)fr Sf4g*^#li:«^^^{c 

(DT'^Sr = 0. 7 4A^»P)nS*\ it^Sr = 0. 7 1 
ttWeo =W» =W>oo =W,» = 0 Lfe^^OffiT'fe 

So mv^T^^^^ntf. r = 0. 7 43fi^(7)7tl|(D*iT' 

^.j^^Mfi^^*fi!t-rn{f. ATtcMt^e.i'^fcss^ 

So 

[0 0 5 2] CCX\ ¥Sr = 0. 7 4 3fifi^<D3^cD*i% 

^itt?>ctti^m^ti^<ox\ mmicii r = o. 74 



(10) 
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1 4 t^t <fe 9 {ca±<D¥S r = 0. 7 4 %^Cy#0© 
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* [0053] 



it 



[7] 



11^3 9 AOrtS r m i n r m a x ttT^Slii 
«jS^.Mfi^MigtS (y) (V^t)l4)5±tBOS^#l4) 

M»S (y) i:)t^S^^flJO«*^a^*t:{c43V>T-lfni: 
LT. WT©S (3 a) *rifc-rrtSrmi n^mr 
max^fftB'^So = 



L i,y(OS(y(r))rdrde=0 



10 



- (3 a) 

coo54]ccT'i ir) itn^]yyxm^m±.<Dim. 

©?Sja^^^^I (rcos0, rsine) tLX. iXTOS 
(3) ^rifc-r-t^t, f^grm i niiil-grma x^ 

[00 5 5] 
[|g(8] 



f f I(rcose,rsind)S(y(r ))rdrdd =0 

J 0 J 



... (3) 

[0 0 5 6] m7i\£. «ffilRM*^^V^^©«^ffiO)t* 

{f. BV^*^^5i:y (r) (y) ©iHf^Ml^rttC^J- 
^t^lSi^lt. JJ(TOS (4) ©cfc^tCffiWcWtSo 

-r^t^-sn 7 t;^-r s (y) <Dy=o<D^^tm!mm 

y (r) i:(Di«Ta-arSo 
[00 5 7] 
[SC9] 



-2/1 
Qi 



y(r)... 



(4> 



[0 0 5 8] ^■x;l'*ffi*(C-r5/c:i6(C, I (r) = 

1 . 0 {-m.itxM-h^'^mmKm tu ( o s 

(4) (3) ^{cftAbTSS-r^il. i^^TOiC 

(5) i:*§o 
[0059] 

[igji 0] 



- (5) 

[006 0]{iL, NA = 0. 85. A = 4 0 5 nm. 
n=l. QZtLfc. (5) S^rS/c-Tcfc^^lft^Ol^ 
S r m i n fc^S r m a x (rtffilSt;i1-ffl!l¥S) im 1 
5{c^-r^57(0<i:9{c;5:;5o 12 1 5;6>?.H^e>5!)^^j; 

(c. m^it^mf(Dm^^^m^m.<o r m i n = r m a 

x = 0. 7\tWf>XlSk\Mmti'^rm\n = 0. 2 5 

~ r m a X = 0. 9 5<Di|lg<DiAl>i5HtT'O^HTK^ 

[0 0 6 1] imJ,Z{t. I (r) «;«f'i'X5i':ftT'feofc 

mtmm\z^ (3) ^mrct^;ioKm^%^m 

=^(r>mW^<Dn^ r m i n r m a x (DM^:^)'«»tb 



3 9 A) ^zmm^^^mmmwit^m^^m^-^x. * 

(+ 1 i^Iel#f7tffl§)^gP4 Ola. 4 0 1b) 

[00 6 2] $ 1 <Diii!iE?^s-e«. m^m<Dm 

m (ia¥S{C*3V^T0. 7 1 Ro*#t?^i^) 

40 TS*5 c t^mm \^x'^^%Kn^-^^nmm.m^i^ 

^ ^ (0 4 (DrtfiOMli 3 9 B . 

lgE3 9C) *Mji*r5)tiliaSl/HC9 0jS:^|pIOS*5 

im^mtr^.*). ±\:kmftm^mi>A 0 2 a. 40 

2 b. 4 0 3 a. A 0 3 h^^tl^nXMt^o 
l^^^^±fB^SE= (A 1 +A4 + C 2 + C 3 + E 2 
+ E3 + G1+G4) - (A2 + A3 + C1+C4 + E 
1+E4+G2+G3) (cS-:JV^/-c?g»*|gflSiJ®g|5 5 
9 \nxno ii i:{CcfcoT^ffiiRMOi^m*^Rrtli:*5o 
50 08{c^-rJ:dfc^ «ffiiRM©@14 (;<7>'^-^*m^X 



19 

[0 0 6 3] !iti^(Dmmcx-:>r iy^-i]XV-^- 
IaIfff7l6fflS7tai54 0 0-e^tm-r5J;9{cL/c(^)T\ RF 10 

icm^mmM^m^3 9(Dmvi(om\mm3 9 c©© 

fiflS^^. RXf± 1 i^l5l#f)tefflS)teg|54 0 3 a. 4 03 b 

[006 41 016 \Z^<ti: o tC. m^ft^m^ 3 9 20 

±(D^mO. 7 1 Ro~0. 7 4 Ro*^**^03tl^fi!t^)- 
^]l«{cttm-r;5[n|Sf1§^^<Dfim3 9 A^SrWbs ^©rt 

i!iiDF^i!itiJ^3 9 Bfcu^s 9 A tm^^^mm^'ftim 
ifp>nx\.^^o mi nc^>.t^oic, miff^^m^3 9 

<Dil^3 9AStfrtffl!lMiSE3 9B{4MD3t«-(ilSfU t 

n^no:^iiiflf)i6&th*± 1 ^Ammyt^^mtam^ o(do 
'Am^ytm^yt^A o omxfic± i ^mm^m^^^A 

Ola. 401b, 402a. 402 b±^5fjS»RM% 

*7^^^?3 8^^LT«t. RJg©0:^^lHlJif7^X>i<<y 30 

T, 018 (a) {c^fJc^fC. Ttx-f-X^ l©;^?/^— 
^^@^)tfflS^g|5 4 0 0±cO«/J^i!taRi: LT«7^$ 

n. mic. ± 1 i^iHi#f^*.± 1 Amm^m^yt^A o 

la. 4 0 1b. 4 02 a. 402 b ±®«/lNiS[gLRR 
D*P35Eii:UTft7t$n. 018 (b) (c^-Tcfc^tc. 

imx$> o T 0 i^lHl^)16X jH>y h imm t /cffiP3 * 

954 0 2 a. 4 0 2 b±(Cl«Ri:LT^7^$n. 01 8 
(c) {C:^-r<fc^(C. 3tr^X^? lcD*/^-ji*^m^^ 
PJ;t)5fv^^. Oi^|Hl^)^X3l?>y hti^jgt/ctSPii: 

7l£gP4 0 2 a. 4 0 2 b±tHfifEi:{i9 0«|ll*GLfci|i 

[0 0 6 5] mmmm^s 9 a. iij;/3-r5^^^MM^ 

FE. KMUXM^MM^S E&tfS^fB^RFA^ 0 1 
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CO 0 6 6] 

1] S E^(B1+B4+D1+D4)-(B2+B3+D2+D3) 
F E = (A1+A4+E1+E4)-(A2+A3+E2+E3) 
R F =C1+C2+C3+C4 

±0. 0 lmm©4^-v:/^ + -U>i''T:«ffd*fS^^^ 
[0 0 6 7] 2Mr^'Xi'T'<DJC5ffl^#^§i:. c©^ 

+ yf-^-by>'*)A<. •o$5'>*<i:feMKIl©2 

(.m3(Dmmmm) f^3(Dmmmmii. ^2(ommmm 

icioi^^m 1 6lC^>1-|H|*f)^¥*?3 9©»«3 9 A& 

r;p«gfi!i^is 3 9 Boymm^^m 2 0 fc^>-r»fffi j: o ic 
yu-xmmm^L. + 1 Ammytm^jft^A 02 a 
Rzf- 1 ^^iiisf)^fflS)ta54 0 1 b^^isL. mmmm 
gi55 9^^MLfci;(^. m2(Dmmmmtm-x&^o 
mmytmm=?^ru~xmmcLx. moi'^E^^t^- 

Sfc. ml©IISg}^ffi^c:joV^T€>. [Hl»f7t¥^?{Ci;§ 

[0 0 6 8] 02 HC^^-Ti^tC. |5lSf)t¥m?3 9(D 

fH^3 9 AStfrtlflni^S 9 BtiMOT^^IUilf L. 

0 i>:iii«f)tsth'± 1 Au^m:ym.m^ ao<doa 
m^ym^ymA 0 oMr;fc± 1 :m^ytm^ymA 0 

la. 4 0 2 b±.^4mUm^^yt^mi'3 S^f^LX 
02 2 (a) {C^-r<t9{C. T^x^'T.i' 1 CD:^/^ 

o^mmytm^ymA 0 o±oa/jNmp3i: lt^j^s 

n. i^mc ± 1 'Amwyt^± 1 :^^!Hi^7tfflS)tgi5 4 0 

la. 4 0 2 b±cD«/jNi(aP3Ra*RSi: LT^t^^ 
n. 02 2 (b) {cs^-Tidt. yt'f^T.^KDijn- 

tgJSti:*fJS-r^± 1 i^liI*f7l6fflS)tg|54 0 2 b±{i:tlP3 

fcLT^3t^n. 02 2 (c) tCS^-Tcfc^tC. 

^ l©*/^-g*^mS^i¥J:?)»v^^^. Oi^|5Hff)tX 

is-r§± 1 'Am^ytm^ytmA 0 2 b±(CHufBi:{± 9 0 

[0 0 6 9] igij*ijffligi55 9(i. mtm.^mmm^ 
F E. iSfflnxM^im^s E&t;s^ffl^R F*^. 02 
2 fc^fT^^ms 4 0 <D^yt^<onn^=t<o\i!>ii t l 

[0 0 7 0] 
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mi 2} SE = i C1+C4 ) - ( C2+C3 ) 
F E = ( A1+A4 ) - ( A2+A3 ) 
R B1+B2+B3+B4 

(.m4(Dmmi^m) m^ommBma. rnKDmrnmrn 
4 0 . minye^m^ 3 9 Rismmmm s 9 ^mmx^^ 

[0 0 7 1] 02 SfC^fi^tC, ^4(DmMBm(D^ 

ii^tBt§4otcfev^T, im±<DO'Amytm^yt^4o 

0{i. *-<0§3^^? (D) *^^^fi!c$nTV^5o S 

tc. 0i^|5]#f)tffl^7tgl54 0 0*>e.xi'X^^S;^fpI© 20 

Miii{c^^A^nTBagsnfc± i;^iHiSf>^fflS7i6gi54 o i 

a. 401b, 4 02 a, 4 02b, 4 03 a, 403 

bcD^n^titi, ^'bicmminrc^^mT- (a 2) 

(B2) (C2) (E2) (F2) (G 2) tc^g7?[pl 

?)I*(A1. A3) (Bl, B3) (Cl. C3) (E 
1. E3) (Fl. F3) (Gl, G3) *^?)«fi!c$tl 
Tl/^-So 7teSlliit§4 0{i, 3tx'<'X^7O|2®S±T'0^^ 

i(aP3i;^Oo:^^Iil5f)tfflS)ta54 0 0©fti>LUc{4Bf so 

wmtmmKmvx^n^tii^mx$>^o 

[0 0 7 2] 02 4{c^-r<td(c, m4(DmMBB(Dm 
myt^m^s 9©>tNn>^^AVyX{±, %'f^7.^ i <o 

^ws\m-<r>m^z 9kt. is#3 9 A(ort«i{i:iHi#fts 40 

^A^P.^5rtfB!lMi^3 9 B i:, 11^3 9 AcDMiJtClHliff 

5o 3 9 A, mmm 3 9 BStf^^^w^ii 3 9 c a 

9 A, F«3fi!l®igE3 9 BRXf^mmmS 9 C{±± 1 ^^HSf 

tcts^snrv^So iHi^7t¥m^3 9©iii^3 
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icm±<D^^mO. 7 1Ro~0. 7 4 Ra^^A/T*V^5o 
[0 0 7 3] 02 5fCS^tcfc^(C, 151*17^^^^3 9© 
3 9 A , mmi^ 3 9 B R ^^ffliJMi^ 3 9 C tig 0 

mm 4 o(Do^m9r^m^mi4 o oMmc± 1^0 

Sf7tffl§7^g|54 0 1 a, 401b, 402 a, 402 
b, 403 a, 4 03 b±'\^$, R}^® 0 ^1hIJ/t)^X 

^LT, S3li)fe^0i^[i]Sf7ti; i:^^[ilSf7^{c^gt-r^o 
-r^^^, [Hl»f)t^m?3 9^M)iL/clH]f/f7^^*^3 

9 o^-^n if V A b^xof^ffl^git^v^ 0 ^kmtnmi.. 
7t<omsii-^ 6 -rns ii tit< itt? ± i :km^%im 

mmm o^x, §± i :m^^m^itmmmmmm 

^tn^. lHl«T)te^ll?3 9<7)li^3 9A{C<fct)atii^ 

n5^«x.-i<>y h*g)^f 5+ 1 '^!m^itm^n.^4 o 

la, 4 0 1 bOm;'3*^jS^Mffl^F E<Dmmm 
V\ rt1B!l«lgE 3 9 B Stf 39CfCJ;?)atB 
^n5P3J^Rtm^^X>-K>y h^S)^-r5+ 1 i^HlSf^tffl 
S7tai54 0 2 a, 402 b, 403a, 4 03bOW:^ 

[0 0 7 4] 02 61CJ;-:)T, 11^3 9 AA^etfSn^ 
± 1 i>:[HlST7^^fflV^TM«jX.i^>y h-9--rXffic7)7*-;?7 

*:fe, 02 6{<:feV>T, l»^3 9A*^e.©+ i:^lHlSf)fe 

^rtmLxmi'f^mmt^rcisbic. n^uyxsi. a 
m^^m^ 3 9,0 i^ieisf>teffl§7tegi5 4 0 0 1 

m^ytm^^^4 O l a. 4 O l bW^r(.(7)g^{i#llSb 

[0 0 7 5] 02 6{i:^-r<J;9{t, lHlST7t^ll^3 9 
(i, )tr -< X ^ 1 (0 h V -y ^ ±X^ \£~l.ti^-^m Ltct 

t , 0 '^mmmmtiiico o :>jiiijff)tffl^)tsi5 4 o o ±fc 

1^ai#g4 OW^Mt;::!^ f i ^igo*, A^o, - i 'Amm 

t?, ± 1 :kmifrytm^j/tU4 0 1 a. 401 btOff^fD 
^^m^ (B 2) (F 2) ±tS«X4<>y hATO^n 
^X^IC. m^-^tlXl^^o cfcoT, x7;i— *X^(D 
M«9UyX*^j£-:J<«^4:jS^7b^§^^T'± 1 ^myt 
ffl§7tg|34 Ola, 4 0 1 b(C*3tt§SttX4?>y h©;^ 

©*i*jii[ig^-rsi:, Hzet^-r (d) s 

t>* (e) m(Dmmtimj^mmm^(D=^^-ff-^~iyy'y 

[0 0 7 6] fmum^5 9{i, iiit!t?>^^m^mn 
F E , WMHsiMmMmn s E Rzsn^mn r f 02 
7 tc^-r^i^ta^ 4 0 <D^^it^<nm^^t<D^ti t L 
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[0 0 7 7] 

3] S E = ( A1+A3+C2+E1+E3+G2 )-( A2+C1+C3 
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